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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-14 rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1, the preamble requires an "electroless plating apparatus", however, 
the provided apparatus has no indication of any apparatus that actually performs 
electroless plating, thus it is confusing if an electroless plating apparatus is actually 
intended or required. 

Claim 4, lines 2-3, "a processing solution" is unclear whether this is a new 
processing solution or the same processing solution as in parent claim 1. If it is the 
same processing solution, the phrase should read "the processing solution" for proper 
antecedent basis. 

Claim 4, line 4, "thereof" is confusing as it could mean either adjusting the 
temperature of the processing solution or the plate. 

Claim 5 requires that the solution supply unit supplies the processing solution 
"in turn." However, it is unclear what is required by "in turn". What occurs before or 
after solution supply to make it "in turn"? 



Application/ Control Number: 10/528,117 Page 3 

Art Unit: 1762 

Claim 6, line 3, "a processing solution" is unclear whether this is a new 
processing solution or the same processing solution as in parent claim 4. If it is the 
same processing solution, the phrase should read "the processing solution" for proper 
antecedent basis. 

Claim 8, lines 2-3, "a liquid discharged" is unclear whether this is a new liquid or 
the same liquid discharged as in parent claim 7. If it is the same liquid, the phrase 
should read "the liquid discharged" for proper antecedent basis. 

Claim 9, lines 2-3, "a processing solution" is unclear whether this is a new 
processing solution or the same processing solution as in parent claim 1. If it is the 
same processing solution, the phrase should read "the processing solution" for proper 
antecedent basis. 

In claim 10, the preamble requires an "electroless plating method", however, the 
body of the claim has no requirement of electroless plating occurring, thus it is 
confusing if electroless plating is actually intended or required. 

Claim 12, line 3, "a processing solution" is unclear whether this is a new 
processing solution or the same processing solution as in parent claim 10. If it is the 
same processing solution, the phrase should read "the processing solution" for proper 
antecedent basis. 

The other dependent claims do not cure the defects of the claims from which 
they depend. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

4. Claims 1, 2, 4-6, 9, 10, and 14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Dubin et al (US 2003/0134047). 

Dubin teaches an electroless plating apparatus. Figures 1-2 and paragraph 
[0001]. A substrate supporting unit for supporting a substrate is provided. Paragraph 
[0014] (chuck 3) and figures 1-2. A plate disposed to face the substrate supported by the 
substrate supporting unit is provided. Figures 1-2 and paragraphs [0015] (cover 7 
would be a "plate" as shown) and [0018] (sprayer 16 in the form of a "showerhead" 
would also have a "plate" form). A processing solution discharge unit, formed on a 
surface of the plate which faces the substrate for discharging a processing solution is 
provided. Figures 1-2 and paragraphs [0015] and [0018] (either the sprayer 16 is formed 
on the surface of the cover 7 - see the attachment in the figures, or the discharge holes 
of the "showerhead" of 16 would also act as the discharge unit). A gap adjusting unit is 
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provided for changing a gap between the plate and the substrate. See for example, 
figure 2 and paragraph [0023] (note the adjustment of the position of cover 7, and the 
resulting movement of the attached sprayer 16 as shown in the figures). 

Claim 2: heating units are provided that would provide for heating of the plate. 
Figures 1-2 and paragraph [0016] (the heating of the liquid passing through the sprayer 
would heat the "plate" of the sprayer 16 or connected cover 7). 

Claim 4: a solution supply unit for supplying processing solution to the plate 
after adjusting the temperature of the processing solution is provided. Figures 1-2 and 
paragraph [0019] (see supply line 30). 

• Claim 5: the solution supply unit supplies the processing solution in turn, as it 
occurs after the step of providing the substrate on the supporting unit. See paragraphs 
[0019], [0026] and [0030] -[0031]. 

Claim 6: the solution supply mechanism has a processing solution producing 
unit for producing a processing solution by mixing plural chemicals. Figures 1-2 and 
paragraph [0019] (mixing chamber 23). 

Claim 9: an operational nozzle for discharging a processing solution onto the 
substrate is provided. Figures 1-2 and paragraph [0018] (sprayer 16). 

Claim 10: an electroless plating method is also provided. Figures 1-2 and 
paragraph [0001]. A supporting step for supporting a substrate is provided. Figures 1-2 
and paragraph [0026]. A disposing step for disposing a plate to face the substrate 
supported at the supporting step is provided. Figure 2 and paragraphs [0023], [0026] 
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(cover 7 would be a "plate" as shown) and [0018] (sprayer 16 in the form of a 
"showerhead" would also have a "plate" form). A coating forming step for forming a 
coating on the substrate by supplying a processing solution between the plate and the 
substrate disposed to face the plate at the disposing step is provided. Figures 1-2 and 
paragraph [0031]. 

Claim 12: a processing solution generating step for producing the processing 
solution by mixing plural chemicals is provided. Figures 1-2 and paragraph [0019]. 

Claim 14: a heating step for heating the substrate supported at the supporting 
step prior to the coating forming step is provided. Figures 1-2 and paragraph [0020] (the 
heating of substrate 6 using passage 32 can occur during plating and pre-treatment, for 
example). 

5. Claims 1, 2, 4-6, 9, 10-12 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by EP 1 126 512 (hereinafter '512). 

'512 teaches an electroless plating apparatus. Figures 10, 12 and paragraph 
[0064], A substrate supporting unit for supporting a substrate is provided. Paragraph 
[0064] (turntable 72) and figures 10, 12. A plate disposed to face the substrate 
supported by the substrate supporting unit is provided. Figures 10, 12 and paragraphs 
[0065] (see the surface of cell 92). A processing solution discharge unit, formed on a 
surface of the plate which faces the substrate for discharging a processing solution is 
provided. Figures 10, 12 and paragraph [0065] (opening in the surface of cell 92). A gap 
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adjusting unit is provided for changing a gap between the plate and the substrate. See 
for example, figures 10, 12 and paragraph [0069] (movement of turntable 72). 

Claim 2: heating units are provided that would provide for heating of the plate. 
Figures 10, 12 and paragraph [0075] (the heating of the liquid in bath 75 would heat the 
cell 92 that it is in). 

Claim 4: a solution supply unit for supplying processing solution to the plate 
after adjusting the temperature of the processing solution is provided. Figures 10, 12 
and paragraph [0066] - [0067] and [0074] (bath 74, supply valve 79 and note hot bath 
75). 

Claim 5: the solution supply unit supplies the processing solution in turn, as it 
occurs after the step of providing the substrate on the supporting unit. See paragraphs 
[0066] and [0069]. 

Claim 6: the solution supply mechanism has a processing solution producing 
unit for producing a processing solution by mixing plural chemicals. Figures 10, 12 and 
paragraph [0066] (bath 74). 

Claim 9: an operational nozzle for discharging a processing solution onto the 
substrate is provided. Figures 10, 11 and paragraphs [0065] — [0066] (see valve 79 and 
opening in cell 92). 

Claim 10: an electroless plating method is also provided. Figures 10, 12 and 
paragraph [0069]. A supporting step for supporting a substrate is provided. Figures 10, 
12 and paragraph [0069]. A disposing step for disposing a plate to face the substrate 
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supported at the supporting step is provided. Figure 10, 12 and paragraph [0069], 
[0026]. A coating forming step for forming a coating on the substrate by supplying a 
processing solution between the plate and the substrate disposed to face the plate at the 
disposing step is provided. Figures 10, 12 and paragraph [0069]. 

Claim 11: '512 does teach that the gap between the plate and the substrate, that is, 
the plating cell size, is desirably provided to be the minimum size for plating and is 
pressurized. Paragraph [0070]. '512 also teaches adjusting the size of the gap. Paragraph 
[0069]. As the minimum size is used, and since it is under pressure, the gap would 
inherently be thinner than the size when the processing solution is kept on the substrate 
by surface tension alone. 

Claim 12: a processing solution generating step for producing the processing 
solution by mixing plural chemicals is provided. Figures 10, 12 and paragraph [0066]. 

Claim 14: a heating step for heating the substrate supported at the supporting 
step prior to the coating forming step is provided. Figures 10, 12 and paragraph [0064] 
and [0074] (use of heater 73). 

Claim Rejections - 35 USC §103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin 
et al (US 2003/0134047). 

Dubin teaches all the features of these claims, as discussed in the 35 USC 102(e) 
rejection using Dubin above, except the second gap adjusting unit. 

Dubin does teach that a second plate is provided to face a second surface of the 
substrate. Figures 1-2 and paragraph [0020] (the surfaces of the chuck 3 acts as a 
"plate" that faces the back surface of the substrate). A liquid discharge unit formed on a 
surface of the second plate facing the second surface of the substrate for discharging a 
liquid at a controlled temperature is provided. Figures 1-2 and paragraph [0020] 
(passage 32 discharges water, for example, at a discharge point that can be heated to 
control the temperature of the substrate, thus indicating that the water is at a controlled 
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temperature). Passage 32 also acts as a solution supply unit for supplying the liquid to 
be discharged into the second plate after adjusting the temperature. Figures 1-2 and 
paragraph [0020]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Dubin to provide a gap adjusting unit to adjust the gap 
between the second plate and the substrate, because Dubin provides that water can be 
provided from passage 32 to discharge on the back surface of the substrate to heat or 
cool, and therefore a gap would need to be present between the surface of the chuck 3 
facing the substrate and the substrate so that the water could flow to surface area of the 
substrate to perform the heating/ cooling. One of ordinary skill in the art would 
understand the amount and temperature of the water would affect the amount of 
heating and cooling provided, and therefore, would perform routine experimentation to 
optimize the size of the gap between the chuck plate and the substrate to provide 
desirable heating/ cooling for the specific substrate used, as "[W]here the general 
conditions of a claim are disclosed in the prior art, it is nof inventive to discover the 
optimum or workable ranges by routine experimentation/ , In re Aller, 220 F.2d 454, 456, 
105 USPQ 233, 235 (CCPA 1955). Moreover, it would have been obvious to one of 
ordinary skill in the art to make the gap size adjustable so that one of ordinary skill in 
the art would be able to use the process for various substrates, and furthermore, as 
discussed in In re Stevens , 212 F.2d 197, 101 USPQ 284 (CCPA 1954), the court held that 
adjustability, where needed, is not a patentable advance. 
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9. Claims 3 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dubin as applied to claims 1, 2, 4-6, 9, 10, 12 and 14 above, and further in view of 
Thomas (US 6017585). 

Dubin teaches all the features of these claims except the inclination adjusting unit 
(claim 3) and the inclining step (claim 13). Dubin does teach coating a wafer rotating on 
a chuck with an above mounted applicator. Figures 1-2 and paragraph [0031]. 

Thomas teaches a wafer coating system for coating a wafer rotating on a chuck 
(carrier mechanism) with an above mounted applicator. Column 4, lines 30-55 and 
figures 1 and 4. Thomas teaches that when the wafer is mounted on the chuck, the 
substrate can be tilted somewhat, so the tilt or pitch of the deposition orifice of the 
applicator is adjusted relative to the substrate surface so that the deposition surface and 
the orifices are substantially parallel Column 7, lines 25-50. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Dubin to provide an inclining step for inclining the 
supported substrate prior to coating as suggested by Thomas, with an expectation of 
desirable coating results, because Dubin teaches coating a wafer rotating on a chuck 
with an above mounted applicator, and Thomas teaches that providing a substrate that 
is tilted or inclined when mounted on a chuck is well known. It further would have 
been obvious to modify Dubin to provide an inclination adjusting unit for changing 
inclinations of the substrate and the plate as a unit as suggested by Thomas, in order to 
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provide desirable coating conditions, because Dubin provides the applicator/ plate 
above the substrate and chuck, and Thomas teaches that for optimum coating the 
system is provided with an inclination adjusting unit so that the inclinations of the 
substrate and applicator are identical as a unit, and thus would be changed as a unit. 

10. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin as 
applied to claims 1, 2, 4-6, 9, 10, 12 and 14 above, and further in view of EP 1 126 512 
(hereinafter '512). 

Dubin teaches all the features of these claims except the gap adjusting step to the 
claimed thinness. Dubin does teach that the process chamber can be pressurized. 
Paragraph [0017]. Dubin also teaches coating a wafer rotating on a chuck with an above 
mounted applicator. Figures 1-2 and paragraph [0031]. 

'512 teaches an electroless plating process where a wafer is provided on a 
turntable (chuck) for plating and an above mounted applicator is provided on a plate so 
that coating is provided into the gap area. Figures 10 and 12 and paragraphs [0064]-- 
[0076]. The gap between the plate and the substrate, that is, the plating cell size, is 
desirably provided to be the minimum size for plating and is pressurized. Paragraph 
[0070]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Dubin that when adjusting the gap between the plate 
and the substrate to provide the minimum size possible for successful pressurized 
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plating of the specific substrate as suggested by '512, because Dubin provides a gap 
adjusting step between the applicator/ plate and substrate, and '512 teaches that when 
providing the gap between the plate and the substrate for electroless plating to provide 
the minimum size possible for successful pressurized plating of the specific substrate. 
Thus, one of ordinary skill in the art would be suggested to perform routine 
experimentation to determine the minimum gap size for successful pressurized plating, 
as "[W]here the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation/ 7 In 
re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955), and since it is under 
pressure, it would be thinner than the size when the processing solution is kept on the 
substrate by surface tension alone. 

11. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over '512 as 
applied to claims 1, 2, 4-6, 9, 10-12 and 14 above, and further in view of Dubin (US 
2003/0134047). 

'512 teaches all the features of these claims except for the second plate with 
controlled temperature discharge. '512 does teach heating the back of the substrate 
using a heater on the turntable support. Paragraph [0064]. 

However, Dubin teaches an electroless plating apparatus. Figures 1-2 and 
paragraph [0001]. A substrate supporting unit for supporting a substrate is provided. 
Paragraph [0014] (chuck 3) and figures 1-2. A plate disposed to face the substrate 
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supported by the substrate supporting unit is provided. Figures 1-2 and paragraphs 
[0015] (cover 7 would be a "plate" as shown) and [0018] (sprayer 16 in the form of a 
"showerhead" would also have a "plate" form). A processing solution discharge unit, 
formed on a surface of the plate which faces the substrate for discharging a processing 
solution is provided. Figures 1-2 and paragraphs [0015] and [0018] (either the sprayer 
16 is formed on the surface of the cover 7 - see the attachment in the figures, or the 
discharge holes of the "showerhead" of 16 would also act as the discharge unit). A gap 
adjusting unit is provided for changing a gap between the plate and the substrate. See 
for example, figure 2 and paragraph [0023] (note the adjustment of the position of cover 
7, and the resulting movement of the attached sprayer 16 as shown in the figures). 
Dubin does teach that a second plate is provided to face a second surface of the 
substrate. Figures 1-2 and paragraph [0020] (the surfaces of the chuck 3 acts as a 
"plate" that faces the back surface of the substrate). A liquid discharge unit formed on a 
surface of the second plate facing the second surface of the substrate for discharging a 
liquid at a controlled temperature is provided. Figures 1-2 and paragraph [0020] 
(passage 32 discharges water, for example, at a discharge point that can be heated to 
control the temperature of the substrate, thus indicating that the water is at a controlled 
temperature). Passage 32 also acts as a solution supply unit for supplying the liquid to 
be discharged into the second plate after adjusting the temperature. Figures 1-2 and 
paragraph [0020]. 



Application/ Control Number: 10/528,117 Page 15 

Art Unit: 1762 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify '512 to use a turntable that provides a liquid discharge 
between a plate of the turntable and the substrate to heat the substrate using a 
controlled temperature liquid as suggested by Dubin with an expectation of desirable 
heating as '512 teaches to heat the substrate using a heater on the turntable and Dubin 
teaches that desirable method of heating using a turntable support is to provide a liquid 
discharge between a plate of the turntable and the substrate to heat the substrate using 
a controlled temperature liquid. It further would have beenp£>vious to modify '512 in 
view of Dubin to provide a gap adjusting unit to adjust the gap between the second 
plate and the substrate, because Dubin provides that water can be provided from 
passage 32 to discharge on the back surface of the substrate to heat or cool, and 
therefore a gap would need to be present between the surface of the chuck 3 facing the 
substrate and the substrate so that the water could flow to surface area of the substrate 
to perform the heating/ cooling. One of ordinary skill in the art would understand the 
amount and temperature of the water would affect the amount of heating and cooling 
provided, and therefore, would perform routine experimentation to optimize the size of 
the gap between the chuck plate and the substrate to provide desirable heating/ cooling 
for the specific substrate used, as "[W]here the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 
by routine experimentation. ,/ In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 
1955). Moreover, it would have been obvious to one of ordinary skill in the art to make 
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the gap size adjustable so that one of ordinary skill in the art would be able to use the 
process for various substrates, and furthermore, as discussed in In re Stevens , 212 F.2d 
197, 101 USPQ 284 (CCPA 1954), the court held that adjustability, where needed, is not a 
patentable advance. 

12. Claims 3 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
'512 as applied to claims 1, 2, 4-6, 9, 10-12 and 14 above, and further in view of Thomas 
(US 6017585). 

'512 teaches all the features of these claims except the inclination adjusting unit 
(claim 3) and the inclining step (claim 13). '512 does teach coating a wafer rotating on a 
chuck with an above mounted applicator. Figures 10,12 and paragraph [0064] — [0076]. 

Thomas teaches a wafer coating system for coating a wafer rotating on a chuck 
(carrier mechanism) with an above mounted applicator. Column 4, lines 30-55 and 
figures 1 and 4. Thomas teaches that when the wafer is mounted on the chuck, the 
substrate can be tilted somewhat, so the tilt or pitch of the deposition orifice of the 
applicator is adjusted relative to the substrate surface so that the deposition surface and 
the orifices are substantially parallel. Column 7, lines 25-50. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify '512 to provide an inclining step for inclining the 
supported substrate prior to coating as suggested by Thomas, with an expectation of 
desirable coating results, because '512 teaches coating a wafer rotating on a chuck with 
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an above mounted applicator, and Thomas teaches that providing a substrate that is 
tilted or inclined when mounted on a chuck is well known. It further would have been 
obvious to modify '512 to provide an inclination adjusting unit for changing 
inclinations of the substrate and the plate as a unit as suggested by Thomas, in order to 
provide desirable coating conditions, because '512 provides the applicator/ plate above 
the substrate and chuck, and Thomas teaches that for optimum coating the system is 
provided with an inclination adjusting unit so that the inclinations of the substrate and 
applicator are identical as a unit, and thus would be changed as a unit. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Katherine A. Bareford whose telephone number is (571) 
272-1413: The examiner can normally be reached on M-F(6:oo-3:30) with the First 
Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone numbers 
for the organization where this application or proceeding is assigned are (571) 273-8300 
for regular communications and for After Final communications. 

Other inquiries can be directed to the Tech Center 1700 telephone number at 
(571)272-1700. 

Furthermore, information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

KATHERtNE BAREFORD 
PRIMARY EXAMINER 



